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(57) ABSTRACT

An image forming apparatus includes a fixing unit that fixes
an image of a toner using any one of a first toner and a second
toner on a recording medium, and a control unit that sets a
fixing temperature and a standby temperature of the fixing
unit. The control unit sets the fixing temperature when the
image of the first toner is fixed to a first temperature, sets the
fixing temperature when the image of the second toner is fixed
to a second temperature lower than the first temperature, and
sets the standby temperature when the fixing unit is in a
standby state to a temperature closer than the second tempera-
ture than the first temperature.

6 Claims, 9 Drawing Sheets




U.S. Patent Oct. 20, 2015 Sheet 1 of 9 US 9,164,440 B2

11
( i

L IMAGE READING UNIT —l St j‘
TN

|

|

13

L& L~
!
!
f
[
[




U.S. Patent Oct. 20, 2015 Sheet 2 of 9 US 9,164,440 B2

St (

<7

{
1
1
A
T4
1
n
i
i
1
)
1
1
1
}

¥
%
...............k\.....
b
il




U.S. Patent Oct. 20, 2015 Sheet 3 of 9 US 9,164,440 B2

TONER FIXING TEMPERATURE STANDBY TEMPERATURE
X 120°C
120°C
K 160°C

Fig.3



U.S. Patent Oct. 20, 2015 Sheet 4 of 9 US 9,164,440 B2

42 1 S 132
t
MAIN MEMORY IMAGE READING FIXING UNIT

;; KIX UNIT SENSOR
F ¥ ¥ 3

CONTROL
v A4 v
UNIT S
\ 4 Y A 4
IMAGE DISPLAY OPERATION FAX
FORMING UNIT PANEL UNIT UNIT
13 44 45 46

Fig.4



U.S. Patent Oct. 20, 2015 Sheet 5 of 9 US 9,164,440 B2

CPOWER ON )
Act 1
v

ACQUIRE FIXING TEMPERATURE

¢ Act 2
SELECT LOWEST FIXING TEMPERATURE ’
v Act 3

TARGET TEMPERATURE = Ta

‘L Act 4
START WARMING-UP

IA

Act 5 ‘ -
REACH TARGET  \ No Act 6
TEMPERATURE Ta ? /
Yes
v Act 8 < TIME-OUT ? N
TO STANDBY MODE |/
| Act 9 "Yes Act 7
TO ERROR STATE /
SELECT PRINTING? )¢
- Act 13
¢ Act 10
SET |/ SET
FIXING TEMPERATYURE FIXING TEMPERATYURE
OF TONER X OF TONER K
¢ Act 11 ¢
PRINT USING TONER X |/ PRINT USING TONER K
« | i
i Aot 12 Act 14
SELECT
Yes\ NEW PRINTING ?
No ¢
A 4
END

Fig.5



U.S. Patent Oct. 20, 2015 Sheet 6 of 9 US 9,164,440 B2

TONER (K) | t1<<t2

STANDBY TEMPERATURE

Fig.o



U.S. Patent Oct. 20, 2015 Sheet 7 of 9 US 9,164,440 B2

TONER (K)
160°C o |

TONER (X)
120°C

STANDBY TEMPERATURE

Fig.7



U.S. Patent Oct. 20, 2015 Sheet 8 of 9 US 9,164,440 B2

('*LO 13k 13¢ 13m 13y 13x
. u-------l-""-r--l"-r"v--. Fo-k---
: @I I®I® : '
] ]
] 1
[] ]
] 1}
] ]
. :

o




U.S. Patent Oct. 20, 2015 Sheet 9 of 9 US 9,164,440 B2

TONER FIXING TEMPERATURE STANDBY TEMPERATURE
X 120°C
160°C
C 160°C 120%C
M 160°C
Y 160°C

Fig.9



US 9,164,440 B2

1
IMAGE FORMING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application is based upon and claims the benefit of
priority from the prior Japanese Patent Application No. 2013-
1531, filed on Jan. 9, 2013, the entire contents of which are
incorporated herein by reference.

FIELD

Embodiments described herein relate generally to an
image forming apparatus which forms an image on a record-
ing medium.

BACKGROUND

An electro photographic image forming apparatus has been
known. The image forming apparatus heats a toner, which is
a colorant, at a predetermined temperature (hereinafter,
referred to as a fixing temperature) to fix an image of the toner
on a recording medium (for example, a sheet). The image
forming apparatus forms an image by the fixing operation.
The image forming apparatus includes a fixing unit that fixes
an image of the toner on the recording medium. The image
forming apparatus has a warming-up mode, a standby mode,
and a printing mode, as operation modes. The image forming
apparatus controls a temperature of the fixing unit according
to each operation mode. The warming-up mode is an opera-
tion mode when the image forming apparatus is powered on.
The image forming apparatus in the warming-up mode con-
trols the temperature of the fixing unit to raise the temperature
of the fixing unit to a predetermined target temperature. The
target temperature of the warming-up mode is, for example, a
temperature close to the fixing temperature. The standby
mode is an operation mode when an image forming operation
is not performed after the fixing unit reaches the target tem-
perature. The image forming apparatus in the standby mode
controls the temperature of the fixing unit to keep the tem-
perature of the fixing unit at a standby temperature. The
standby temperature is, for example, the same temperature as
the target temperature. The printing mode is an operation
mode when the image forming apparatus is forming an image.
The image forming apparatus in the printing mode controls
the temperature of the fixing unit to raise the temperature of
the fixing unit from the standby temperature to the fixing
temperature and to keep the temperature of the fixing unit at
the fixing temperature.

As the image forming apparatus, an image forming appa-
ratus using a plurality of toners is known. For example, a color
image forming apparatus is provided with four colors (black
K/cyan C/magenta M/yellow Y) of toners. The color image
forming apparatus forms a color image using four colors of
toners. The fixing unit heats four colors of toners at the fixing
temperature to fix the image of the toners on the recording
medium (for example, a sheet). Fixing temperature charac-
teristics of the toners are different according to kinds of
toners. Accordingly, the temperatures necessary for fixing of
the toners are different according to kinds of toners. However,
the fixing temperature of the color image forming apparatus
may be changed by an environmental temperature, but is not
changed by kinds of toners to be used. The target temperature
of the warming-up mode and the standby temperature of the
standby mode in the color image forming apparatus are also
not changed by kinds of toners. The reason why the fixing
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temperature is not changed is that four colors of toners are
simultaneously fixing targets in a case of color image forma-
tion.

Meanwhile, as the image forming apparatus using the plu-
rality of toners, an image forming apparatus provided with
two kinds of toners, that is, a color erasable toner (hereinafter,
referred to as an erasable toner) and a color inerasable toner is
proposed. In a case of the image forming apparatus, since an
image is formed using any one toner, two kinds of toners are
not simultaneously the fixing targets. Accordingly, the image
forming apparatus changes the fixing temperature of the fix-
ing unit according to the kind of toner to be used. In this case,
to achieve image formation using any toner between two
kinds of toners, the image forming apparatus sets the target
temperature (=the standby temperature) of the warming-up
mode to the higher fixing temperature of the fixing tempera-
tures of two kinds of toners.

However, in a case of forming an image using a toner with
a low fixing temperature (for example, an erasable toner),
since the fixing temperature of the erasable toner is lower than
the standby temperature, the image forming apparatus has to
lower the temperature of the fixing unit from the standby
temperature to the fixing temperature of the erasable toner. A
conventional fixing unit has a configuration for heating but
does not have a configuration only for cooling. For this rea-
son, generally, a time necessary to lower the temperature of
the fixing unit is longer than a time necessary to raise the
temperature of the fixing unit. Accordingly, the image form-
ing apparatus provided with the erasable toner and a normal
toner imposes an unnecessary standby time on the user when
an image is formed using the toner with the low fixing tem-
perature.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1is a diagram illustrating an image forming apparatus
according to a first embodiment;

FIG. 2 is an enlarged diagram illustrating a part of the
imaging forming apparatus according to the first embodi-
ment;

FIG. 3 is a diagram illustrating a relation between a fixing
temperature and a standby temperature of a fixing unit in a
printing mode according to the first embodiment;

FIG. 4 is a block diagram illustrating a control system of
the image forming apparatus according to the first embodi-
ment;

FIG. 5 is a flowchart illustrating a control operation of the
image forming apparatus according to the first embodiment;

FIG. 6 is a diagram illustrating a temperature of the fixing
unit in each operation mode of the image forming apparatus
according to the first embodiment;

FIG. 7 is a diagram illustrating a temperature of a fixing
unit in each operation mode of an image forming apparatus
according to a second embodiment;

FIG. 8 is an enlarged diagram illustrating a part of an image
forming apparatus according to a third embodiment; and

FIG. 9 is a diagram illustrating a relation between a fixing
temperature and a standby temperature of a fixing unit in a
printing mode according to the third embodiment.

DETAILED DESCRIPTION

According to an embodiment, an image forming apparatus
includes an operation unit, an image forming unit, a fixing
unit, and a control unit. The operation unit receives an instruc-
tion of an image forming operation. The image forming unit
accommodates a first toner and a second toner, and forms an
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image of a toner on a recording medium using any one toner
of'the first toner and the second toner when the instruction of
the image forming operation is received by the operation unit.
The fixing unit fixes the image of the toner formed by the
image forming unit on the recording medium at a fixing
temperature and waits at a standby temperature when the
instruction of the image forming operation is not received by
the operation unit. The control unit sets the fixing temperature
when the image of the first toner is fixed, to a first temperature
and sets the fixing temperature when the image of the second
toner is fixed, to a second temperature lower than the first
temperature. The control unit further sets the standby tem-
perature when the fixing unit is in a standby state, to a tem-
perature closer to the second temperature than the first tem-
perature, to control the fixing unit.

Hereinafter, embodiments will be further described with
reference to the drawings. In the drawings, the same signs
represent the same or similar portions. FIG. 1 is a diagram
illustrating an image forming apparatus according to a first
embodiment. FIG. 2 is an enlarged diagram illustrating a part
of'the image forming apparatus according to the first embodi-
ment. The image forming apparatus is a digital multi-function
peripheral (MFP) 100 that forms an image on a recording
medium (for example, a sheet) using electro photography.

The MFP 100 is provided with a color erasable colorant,
for example, a toner X, and a color inerasable colorant, for
example, a normal toner K. The MFP 100 forms an image on
a recording medium, for example, a sheet, using any one of
the erasable toner X and the normal toner K. A user designates
whether to use the erasable toner X or the normal toner K by
an operation unit 45 to be described later.

The erasable toner X has, for example, a characteristic in
which a color of the toner is erased by a chemical reaction
when it is heated at a predetermined temperature. A fixing
temperature of the erasable toner X to be described later is
lower than a fixing temperature of the normal toner K. The
sheet on which the image is printed using the erasable toner X
is heated to erase the color of the toner, which can be reused.

The MFP 100 can be connected to other devices such as a
client terminal through a network (not illustrated). The client
terminal may be a desktop, mobile, or tablet computer con-
nected through the network. The client terminal may be a
mobile terminal such as a smartphone, and may have a con-
figuration connected to the MFP 100 by radio communica-
tion.

The MFP 100 includes an image reading unit 11, a sheet
supply unit 12 that supplies a printing sheet, an image form-
ing unit 13, and a sheet discharge unit 15. In addition,
although not illustrated, the MFP 100 includes an exposure
unit and the like. The image reading unit 11 is a general image
reading device provided in a copy machine, an image scanner,
or the like. The image reading unit 11 optically scans an
original to read an image of the original, and obtains image
data of the original. The image reading unit 11 is operated
when the MFP 100 copies the original and scans the original
to be computerized.

The sheet supply unit 12 includes a non-used sheet supply
unit 12a that accommodates a non-used sheet Sa and supplies
the non-used sheet Sa to the image forming unit 13. The sheet
supply unit 12 further includes a reused sheet supply unit 125
that accommodates a reused sheet Sb and supplies the reused
sheet Sb to the image forming unit 13. The non-used sheet Sa
is a sheet having no history in which an image was printed in
the past. The non-used sheet Sa may be, for example, a sheet
of' which one face has an image printed thereon and the other
face has no printing history. The reused sheet Sb is a sheet
having a printing history. Specifically, the reused sheet Sb is
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a sheet on which an image was printed using the erasable
toner in the past but a color of the image (the image of the
toner) is erased, for example, by heating.

The control unit 41 selects the sheet supply units 12¢ and
125 according to the toner designated by the user through the
operation unit 45. Specifically, when the user designates the
erasable toner X through the operation unit 45, the control
unit 41 selects the sheet supply unit 1256 and controls the sheet
supply unit 125 to supply the reused sheet Sb to the image
forming unit 13. When the user designates the normal toner K
through the operation unit 45, the control unit 41 selects the
sheet supply unit 12a¢ and controls the sheet supply unit 12a to
supply the non-used sheet Sa to the image forming unit 13.
The selection between the sheet supply unit 12a and 125 is not
limited to the above description. For example, apart from the
designation of the toner, the user may select the sheet supply
units 124 and 125 through the operation unit 45. The sheet
supply unit 12 may be provided with a manual sheet supply
unit (not illustrated).

The image forming unit 13 is a unit that forms an image by
general electro photography, and includes, for example, a
process unit 14. The process unit 14 includes a normal toner
process unit and an erasable toner process unit. The normal
toner process unit 14 includes a normal toner photoreceptor
drum 13%. The erasable toner process unit 14 includes an
erasable toner photoreceptor drum 13x. The image forming
unit 13 forms an electrostatic latent image on the photorecep-
tor drum 13% or the photoreceptor drum 13x based on image
data obtained by a device such as the image reading unit 11 or
the client terminal connected to the MFP 100 through the
network.

The normal toner process unit 14 includes an accommoda-
tion unit that accommodates the normal toner K. The normal
toner process unit 14 includes a normal toner developing
device (notillustrated), and supplies the normal toner K to the
normal toner developing device. The normal toner developing
device develops the electrostatic latent image of the photore-
ceptor drum 134, and forms an image of the normal toner K
actualized on the photoreceptor drum 134

The erasable toner process unit 14 includes an accommo-
dation unit that accommodates the erasable toner X. The
erasable toner process unit 14 includes an erasable toner
developing device (not illustrated), and supplies the erasable
toner X to the erasable toner developing device. The erasable
toner developing device develops the electrostatic latent
image of the photoreceptor drum 13x, and forms an image of
the actualized erasable toner X. The image formation of the
erasable toner on the photoreceptor drum 13x and the image
formation of the normal toner on the photoreceptor drum 134
are not simultaneously performed.

The normal toner process unit 14 and the erasable toner
process unit 14 may be installed in and removed from the
MEFP 100 by the user. Each of the normal toner process unit 14
and the erasable toner process unit 14 stores unique authen-
tication data. The process unit 14 includes a storage unit for
storing the authentication data, for example, an IC chip.

The process unit 14 configures the accommodation unit
that accommodates the toner as an individual unit (hereinaf-
ter, referred to as a toner cartridge), and the toner cartridge
may be configured to be installed and removed by the user.
‘When the toner accommodation unit is the toner cartridge, the
toner cartridge includes an IC chip for storing the authenti-
cation data.

The image forming unit 13 includes a transfer belt 131. The
image forming unit 13 temporarily transfers the image of the
normal toner K formed on the photoreceptor drum 13% or the
image of the erasable toner X formed on the photoreceptor
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drum 13x onto the transfer belt 131. The image forming unit
13 transfers the image of the toner of the transfer belt 131 onto
the sheet Sa or Sb supplied from the sheet supply unit 12 at a
transfer position T.

The sheet discharge unit 15 accumulates the discharged
sheet on which the image of the toner is fixed by a fixing unit
132 to be described later. The sheet discharge unit 15 accu-
mulates together the sheet Sa printed by the normal toner K
and the sheet Sb printed by the erasable toner X. The sheet
discharge unit 15 may be configured to accumulate the sheet
Sa and the sheet Sb, separately.

The MFP 100 further includes the fixing unit 132. The
fixing unit 132 includes a heat roller 132¢ having a heater as
a heating source. The fixing unit 132 further includes a press
roller 1325 pressed onto the heat roller 132a. The fixing unit
132 fixes the image of the toner on the sheet by the heat of the
heat roller 132a and the pressure of the press roller 13254. The
configuration of the fixing unit 132 is not limited to the above
description. For example, the press roller 1326 may include a
heater. The heating source of the heat roller 132a is not
limited to the heater. The heating source of the heat roller
132a may be an induction heating coil.

The MFP 100 controls a temperature of the heatroller 1324
of the fixing unit 132 (hereinafter, merely referred to as the
fixing unit 132) by the operation mode. The MFP 100 has a
warming-up mode, a standby mode, and a printing mode, as
the operation mode. The warming-up mode is an operation
mode of the MFP 100 when the user powers on the MFP 100.

The MFP 100 in the warming-up mode controls the tem-
perature of the fixing unit 132 to raise the temperature of the
fixing unit 132 to the target temperature. The target tempera-
ture of the warming-up mode in the first embodiment is the
same temperature as the fixing temperature of the erasable
toner X as will be described later.

The standby mode is an operation mode of the MFP 100
when the fixing unit 132 reaches the target temperature and
then the MFP 100 does not perform the image forming opera-
tion. The MFP 100 of the standby mode controls the tempera-
ture of the fixing unit 132 to keep the temperature of the fixing
unit 132 at the standby temperature. Accordingly, the fixing
unit 132 waits at the standby temperature until the operation
unit 45 to be described later receives an image formation
instruction by the user. The standby temperature is the same
temperature as the target temperature.

The printing mode is an operation mode of the MFP 100
when the MFP 100 is forming an image. The MFP 100 in the
printing mode controls the temperature of the fixing unit 132
to raise the temperature of the fixing unit 132 from the
standby temperature to the fixing temperature and to keep the
temperature of the fixing unit 132 at the fixing temperature.

Specifically, in the warming-up mode, the MFP 100 turns
ontheheater of the heat roller 1324 to heat the heat roller 1324
to raise the temperature of the heat roller 132a to the target
temperature (=the standby temperature). In the standby
mode, the MFP 100 turns on and off the heater to keep the
temperature of the heat roller 1324 raised to the standby
temperature Tat the standby temperature. In the printing
mode, the MFP 100 turns on and off the heater to raise the
temperature of the heat roller 132a to the fixing temperature
equal to or higher than the standby temperature and to keep it
at the fixing temperature. The fixing unit 132 includes a
temperature sensor St that detects the temperature of the heat
roller 132a to raise the temperature of the heat roller 132a to
the target temperature, the standby temperature, or the fixing
temperature and to keep it at the temperature.

Generally, the fixing temperature characteristic of the toner
is different according to the kind thereof. Accordingly, the
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temperature necessary to fix the toner is different according to
the kind of toner. The normal toner K and the erasable toner X
have the different fixing temperature characteristics, and thus
the temperatures necessary for fixing are different. The fixing
temperature of the fixing unit 132 when an image is printed
using the normal toner K is a temperature (hereinafter,
referred to as a fixing temperature TK) determined based on
the temperature necessary for the fixing of the normal toner
K. The fixing temperature of the fixing unit 132 when an
image is printed using the erasable toner X is a temperature
(hereinafter, referred to as a fixing temperature TX) deter-
mined based on the temperature necessary for the fixing of the
erasable toner. X. The fixing temperature TX is a temperature
different from the fixing temperature TK.

The standby temperature of the fixing unit 132 of the first
embodiment (=the target temperature of the fixing unit 132 in
the warming-up mode) is the same temperature as the lower
fixing temperature between the fixing temperature TK and the
fixing temperature TX. FIG. 3 illustrates a relation between
the fixing temperature in the printing mode of the first
embodiment and the standby temperature (=the target tem-
perature of the fixing unit 132 in the warming-up mode). As
illustrated in FIG. 3, the fixing temperature TK of the normal
toner K is 160° C., and the fixing temperature TX of the
erasable toner X is 120° C. In addition, the standby tempera-
ture is the same temperature as the fixing temperature TX of
the lower temperature between the fixing temperature TK and
the fixing temperature TX.

FIG. 4 is a block diagram illustrating a control system of
the MFP 100. As illustrated in FIG. 4, the MFP 100 includes
a control unit 41, a main memory 42, an image forming unit
13, an image reading unit 11, a display panel 44, an operation
unit 45, a FAX unit 46, and the like. The control unit 41
controls the image forming unit 13, the fixing unit 132, and
the like based on an operation condition of the MFP 100
designated by the user through the operation unit 45, to per-
form an image forming process. The control unit 41 further
controls each of the units to perform various processes such as
an image reading process by the image reading unit 11.

The control unit 41 identifies the process unit 14 provided
inthe MFP 100. The control unit 41 identifies the process unit
14, for example, when the process unit 14 is detached from
the MFP 100 by the user and then the process unit 14 is
provided again in the MFP 100 by the user. In addition, the
control unit 41 may have a configuration of identifying the
process unit 14 when the power is turned on by the user. The
MFP 100 includes a detection unit (not illustrated) that
detects detachment and installation of the process unit 14 by
the user. The control unit 41 reads the authentication data
stored in the process unit 14 to identify the process unit 14.

The authentication data includes data about the kind of
toner and data about the fixing temperature. The control unit
41 determines the kind of toner and the fixing temperature of
the toner provided in the MFP 100 based on the read authen-
tication data. For example, the control unit 41 determines that
the toner provided in the MFP 100 is the normal toner K and
the erasable toner X. In addition, the control unit 41 deter-
mines the fixing temperature TK of the normal toner K and
the fixing temperature TX of the erasable toner X in the
printing mode.

The authentication data is not limited to the data. The
authentication data includes, for example, data about the kind
of'toner, and the MFP 100 may have a configuration of storing
the fixing temperature data in advance according to the kind
of toner. In this case, the control unit 41 determines the kind
of toner from the authentication data, and determines the
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fixing temperature corresponding to the kind of toner with
reference to the fixing temperature data stored in advance.

The control unit 41 determines the fixing temperature TK
of the normal toner K and the fixing temperature TX of the
erasable toner X, and sets the fixing temperature TX lower
than the fixing temperature TK to the target temperature of the
fixing unit 132 of the warming-up mode and the standby
temperature of the fixing unit 132 of the standby mode.

When the image forming process is performed by the
image forming unit 13, the control unit 41 operates the pro-
cess unit 14 for the toner designated by the user through the
operation unit 45. In addition, the control unit 41 controls the
temperature of the fixing unit 132. The temperature control of
the fixing unit 132 will be further described later.

The control unit 41 executes a program stored in the main
memory 42 to perform the image forming process or the like.
The control unit 41 may be a central processing unit (CPU), a
micro processing unit (MPU) that can perform an operation
process equivalent to that of the CPU, or the like. A part or all
of'the functions provided in the MFP 100 may be realized by
an application specific integrated circuit (ASIC) as a proces-
sor.

The main memory 42 stores a program for executing the
image forming process and the processes based on the MFP
100. The main memory 42 temporarily stores image data
generated by an RIP process in the image forming process, or
provides a work area of various applications. In addition, the
main memory 42 temporarily stores a signal of an image
forming work acquired through a network (not illustrated), or
an operation input signal from the operation unit 45. The main
memory 42 stores the fixing temperatures TK and TX of the
normal toner K and the erasable toner X determined by the
control unit 41, for example, as illustrated in FIG. 3.

The main memory 42 may be configured from, for
example, a random access memory (RAM), a read only
memory (ROM), a dynamic random access memory
(DRAM), a static random access memory (SRAM), a video
RAM (VRAM), a flash memory, and the like. The MFP 100
includes an auxiliary memory that stores various kinds of
information in addition to the main memory 42. The auxiliary
memory may be a hard disk drive (HDD), a flash memory, a
solid state drive (SSD), and a magnetic disk other than the
HDD.

The display panel 44 displays various kinds of information
such as setting information and an operation situation of the
MEFP 100. For example, the display panel 44 displays the
normal toner K and the erasable toner X provided in the MFP
100 as a user usable toner. The display panel 44 may be
configured from an electronic paper, a liquid crystal display
(LCD), an electronic luminescence (EL), a plasma display
panel (PDP), or the like. The display panel 44 is configured by
a touch panel display, and thus the display panel 44 may also
serve as a part or all of the functions of the operation unit 45
to be described later.

The operation unit 45 receives an instruction about an
operation condition of the MFP 100 from the user. For
example, the operation unit 45 receives a designation about an
image formation condition for a print or copy operation from
the user. The user may designate any toner between the eras-
able toner X and the normal toner K as the image formation
condition. As for the designation of the toner, the user may
simply select the kind of toner in the operation unit 45. In
addition, as for the designation of the toner, the user may
select a printing method, for example, whether the printing
method is a reuse printing (printing using the erasable toner
X) method of reusing a sheet after printing or a normal print-
ing (printing using the normal toner K) method. In addition,
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the user may perform the designation of the toner for each
page in the operation unit 45 when a copy or print target
original is formed of a plurality of pages. In addition, the
designation of the toner may be performed on each arbitrary
portion of the original designated by the user in the operation
unit 45.

Inaddition, the operation unit 45 receives a condition about
a scanning operation and a condition about FAX (for
example, a FAX number or the like). The operation unit 45
may be configured from, for example, a start key, an input key
of numerals or the like, a keyboard, a mouse, a touch panel, a
touch pad, a pen tablet, a dedicated button, and the like. The
FAX unit 46 is a device that transmits and receives a signal of
a facsimile through the network.

By the configuration described above, the MFP 100 may
perform printing using any toner between the normal toner K
and the erasable toner X. For example, when the operation
unit 45 receives the designation of the toner by the user and
receives an operation of the start key, the control unit 41
controls the image reading unit 11, the image forming unit 13,
and the like. The image reading unit 11 acquires the image
data of the original. The image forming unit 13 performs the
image forming operation using the toner designated by the
user based on the image data acquired by the image reading
unit 11.

Specifically, when the erasable toner X is designated by the
user, the erasable toner process unit 14 forms the image of the
erasable toner X on the photoreceptor drum 13x. When the
normal toner K is designated by the user, the normal toner
process unit 14 forms the image of the normal toner K on the
photoreceptor drum 13%. The transfer belt 131 transfers the
image of the toner formed by the process unit 14 onto the
sheet Sa or the sheet Sb. The fixing unit 132 fixes the image of
the toner transferred onto the sheet. The sheet discharge unit
15 accumulates the sheet on which the image of the toner is
fixed and which is discharged out of the MFP 100.

FIG. 5 is a flowchart illustrating a control operation of the
MEFP 100 according to the first embodiment. A control opera-
tion of the MFP 100 when the printing is performed using any
toner between the normal toner K and the erasable toner X in
astate where the MFP is provided with the normal toner K and
the erasable toner X will be described hereinafter.

As illustrated in FIG. 5, when the power is turned on by the
user, the control unit 41 acquires the fixing temperatures of
the normal toner K and the erasable toner X provided in the
MFP 100 from the main memory 42 in Act 1.

In Act 2, the control unit 41 selects the lowest fixing tem-
perature Ta from the acquired fixing temperatures. As illus-
trated in FIG. 3, the fixing temperature Ta is the fixing tem-
perature TK (=120° C.) of the erasable toner X.

In Act 3, the control unit 41 sets the target temperature of
the fixing unit 132 in the warming-up mode to the fixing
temperature Ta. The target temperature is the same tempera-
ture as the standby temperature of the fixing unit 132.

In Act 4, the control unit 41 turns on the heater of the fixing
unit 132 to start heating of the heat roller 132a. The MFP 100
starts the warming-up mode. In the warming-up mode, the
control unit 41 displays a message for notifying the user that
the MFP 100 is warming up, for example, a message of
“Please wait” on the display panel 44.

In Act 5, the control unit 41 determines whether or not the
temperature of the heat roller 1324 reaches the target tem-
perature Ta (=the fixing temperature Ta) based on the tem-
perature detection information of the temperature sensor St.
When the control unit 41 determines that the temperature of
the heat roller 132a does not reach the target temperature Ta,
the operation of the MFP 100 proceeds to Act 6.
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In Act 6, the control unit 41 determines whether or not a
preset time has elapsed (time-out). When the control unit 41
determines that the preset time has not elapsed (No), the
operation of the MFP 100 returns to Act 5. When the control
unit 41 determines that the preset time has elapsed (Yes), the
operation of the MFP 100 proceeds to Act 7.

In Act 7, the control unit 41 determines that an abnormal
state occurs, and ends the warming-up mode. The abnormal
state is, for example, a state where the fixing unit 132 is
abnormal and the temperature of the heat roller 1324 does not
reach the target temperature Ta. The control unit 41 displays
amessage for notifying the user that the abnormal state occurs
in the MFP 100 or a message for notifying the user that the
MEFP 100 needs to be maintained, on the display panel 44.

In Act 5, when the control unit 41 determines that the
temperature reaches the target temperature Ta (Yes), the
operation of the MFP 100 proceeds to Act 8. As illustrated in
FIG. 3, the target temperature Ta is the same temperature as
the lowest fixing temperature TX, and thus it is possible to
shorten the time of reaching the target temperature Ta (=the
standby temperature).

In Act 8, the MFP 100 ends the warming-up mode, and
transfers to the standby mode. In the standby mode, the con-
trolunit 41 keeps the temperature of the heatroller 1324 at the
standby temperature=120° C. Since the standby temperature
is the same temperature as the lowest fixing temperature TX,
it is possible to suppress power consumption of the MFP 100
in the standby mode. In the standby mode, the control unit 41
displays a message for notifying the user that the MFP 100 is
printable, for example, a message such as “Ready”, “Copi-
able”, or “Printable”, on the display panel 44. As described
above, since it is possible to shorten the time of reaching the
target temperature Ta (=the standby temperature) of the
warming-up mode, it is possible to display the message for
notifying the user of the printable state without taking a time
after the MFP 100 is powered on by the user.

In Act 9, the control unit 41 determines whether the opera-
tion unit 45 receives the printing instruction of the normal
toner K from the user or the operation unit 45 receives the
printing instruction of the erasable toner X from the user. In
Act 9, when the control unit 41 determines that the operation
unit 45 receives the printing instruction based on the erasable
toner X, the operation of the MFP 100 proceeds to Act 10.

In Act 10, the control unit 41 sets the temperature of the
heat roller 132a of the fixing unit 132 to the fixing tempera-
ture TX=120° C. of the erasable toner X. In a case of printing
using the erasable toner X, the fixing temperature TX of the
fixing unit 132 is the same temperature as the standby tem-
perature. After the control unit 41 confirms that the fixing
temperature TX and the standby temperature Tare the same
temperature, the operation of the MFP 100 proceeds to Act
11. Since the fixing temperature TX of the fixing unit 132 is
the same temperature as the standby temperature, no time is
needed for the MFP 100 to start the printing using the erasable
toner X from the standby mode. Accordingly, the standby
time for the user does not occur.

In Act 11, the control unit 41 controls the image forming
unit 13 and the like to perform the image forming operation
based on the erasable toner X. In addition, the control unit 41
controls the fixing unit 132 to perform the fixing operation.
The fixing unit 132 fixes the image of the erasable toner X on
the sheet at the fixing temperature TX. When the sheet dis-
charge unit 15 accumulates the sheet after the fixing, the
printing operation based on the erasable toner X is ended, and
the operation of the MFP 100 proceeds to Act 12.

In Act 9, when the control unit 41 determines that the
operation unit 45 receives the printing instruction based on
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the normal toner K, the operation of the MFP 100 proceeds to
Act 13. In Act 13, the control unit 41 sets the temperature of
the fixing unit 132 to the fixing temperature TK=160° C. of
the normal toner K. In a case of printing using the normal
toner K, the fixing temperature TK is higher than the standby
temperature (=120° C.), and thus the control unit 41 turns on
the heater to heat the heat roller 1324. A time t1 (see FIG. 6)
to raise the temperature of the heat roller 132a to 160° C. is
necessary, but it is possible to shorten the time t1 by a heating
method. Accordingly, it is possible to shorten the time until
the MFP 100 starts the printing using the normal toner K from
the standby mode to the extent that the user does not feel
waiting. When the temperature of the heat roller 1324 is
raised to 160° C., the operation of the MFP 100 proceeds to
Act 14.

In Act 14, the control unit 41 controls the image forming
unit 13 and the like to perform the image forming operation
based on the normal toner K. In addition, the control unit 41
controls the fixing unit 132 to perform the fixing operation.
The fixing unit 132 fixes the image of the normal toner K on
the sheet at the fixing temperature TK. When the sheet dis-
charge unit 15 accumulates the sheet after the fixing, the
printing based on the normal toner K is ended, and the opera-
tion of the MFP 100 proceeds to Act 12.

In Act 12, the control unit 41 determines whether or not the
operation unit 45 receives a new printing instruction of the
user. When the control unit 41 determines that the operation
unit 45 receives the new printing instruction of'the user (Yes),
the operation of the MFP 100 returns to Act 9, and the process
of' Act 9 and the subsequent processes thereof are performed.
When the control unit 41 determines that the operation unit 45
does not receive the new printing instruction of the user (No),
the printing operation of the MFP 100 is ended. After the
printing operation is ended, the control unit 41 controls the
temperature of the fixing unit 132 to be the standby tempera-
ture (=the fixing temperature TX) so that the operation of the
MEFP 100 is in the standby mode.

FIG. 6 is a diagram illustrating a temperature control of the
fixing unit 132 in each operation mode of the MFP 100.
Specifically, FIG. 6 illustrates a temperature control of the
fixing unit 132 in a case of transferring from the power-on of
the MFP 100 to the standby mode through the warming-up
mode, then transferring from the standby mode to the printing
mode using the normal toner K, then transferring to the
standby mode, and then transferring from the standby mode
to the printing mode using the normal toner K again.

In FIG. 6, an area before an area Al corresponds to the
temperature control in the warming-up mode from Act 4 to
Act 5. In the warming-up mode, the temperature of the heat
roller 132a is raised from the temperature lower than the
standby temperature (=120° C.) for the standby temperature
(=120° C.) as the target temperature.

The area Al of FIG. 6 corresponds to the temperature
control in the standby mode from Act 8 to Act 9. In the
standby mode, the temperature of the heat roller 1324 reaches
the target temperature (=the standby temperature), and is kept
at the standby temperature. In the first embodiment, the
standby temperature (=120° C.) is the same as the fixing
temperature TX (=120° C.). Accordingly, the area A1 corre-
sponds to the temperature control in the operation from Act 9
to Act 11 (the operation when transferring to the printing
mode using the erasable toner X).

An area A2 of FIG. 6 corresponds to the temperature con-
trol in the operation of Act 13 (the operation while transfer-
ring from the standby mode to the printing mode using the
normal toner K). The temperature of the heat roller 1324 is
raised from the standby temperature (=120° C.) to the fixing
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temperature TK (=160° C.) to transfer from the standby mode
to the printing mode using the normal toner K. In FIG. 6, the
time necessary to raise the temperature of the heat roller 1324
is t1. As described above, it is possible to shorten the time t1
by the heating method of the heat roller 132a.

An area A3 of FIG. 6 is an area of the printing mode using
the normal toner K of Act 14. The temperature of the heat
roller 1324 reaches the fixing temperature TK (=160° C.), and
is kept at the fixing temperature TK.

An area A4 of FIG. 6 corresponds to, for example, the
temperature control when transferring from the printing
mode using the normal toner K to the standby mode, when the
control unit 41 determines that the operation unit 45 does not
receive the new printing instruction of the user in Act 12 (No)
after the printing using the normal toner K of Act 14 is
performed. In addition, the area A4 of FIG. 6 corresponds to,
for example, the temperature control when transferring from
the printing mode using the normal toner K to the printing
mode using the erasable toner X, when the control unit 41
determines that the operation unit 45 receives the new print-
ing instruction of the user in Act 12 (Yes) and then the control
unit 41 determines that the operation unit 45 receives the
printing instruction based on the erasable toner X in Act 9
after the printing based on the normal toner K is performed in
Act 14.

In the area A4 of FIG. 6, the temperature of the heat roller
132a is lowered from the fixing temperature TK (=160° C.) of
the normal toner K to the standby temperature (or the fixing
temperature TX of the erasable toner X) 120° C. InFIG. 6, the
time necessary to lower the temperature of the heat roller
132a is t2. In order to lower the temperature of the heat roller
132a, the control unit 41 turns off the heater of the heat roller
132a. In addition, it is possible to lower the temperature of the
heat roller 1324 using a cooling unit such as a cooling fan (not
illustrated). However, since it is difficult for the time 12 to be
equal to or shorter than the time t1, the time t2 is longer than
the time t1. Accordingly, when there is a printing request
using the erasable toner X of the user through the operation
unit 45 after the printing using the normal toner K is per-
formed, the control unit 41 displays a message for notifying
the user that the MFP 100 is not printable, for example, a
message of “Please wait”, on the display panel 44.

Next, an MFP 100 according to a second embodiment will
be described. The MFP 100 according to the second embodi-
ment has the same configuration as that of the MFP 100
according to the first embodiment except for setting of the
target temperature (=the standby temperature) in the warm-
ing-up mode. Specifically, similarly to the first embodiment,
the MFP 100 according to the second embodiment is an image
forming apparatus which is provided with an erasable toner X
(the fixing temperature TX=120° C.) and a normal toner K
(the fixing temperature TK=160° C.) and can perform print-
ing using the erasable toner X or the normal toner K. The
standby temperature is a temperature closer to the fixing
temperature TX than the fixing temperature TK, and is a
temperature lower than the fixing temperature TX.

FIG. 7 is a diagram illustrating a temperature control of the
fixing unit 132 in each operation mode of the MFP 100
according to the second embodiment. Specifically, FIG. 7
illustrates the temperature of the fixing unit 132 in a case of
performing the printing using the erasable toner X from the
standby mode, then performing the printing using the normal
toner K, then performing the printing using the erasable toner
X, and then performing the printing using the normal toner K.

As illustrated in FIG. 7, the standby temperature is a tem-
perature lower than the fixing temperature TK (=160° C.) of
the normal toner K and the fixing temperature TX (=120° C.)
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of the erasable toner X. Accordingly, also when the printing
using the erasable toner X as well as the printing using the
normal toner K is performed, the control unit 41 raises the
temperature of the fixing unit 132 from the standby tempera-
ture to the fixing temperature of the erasable toner X. In this
case, a time t0 is necessary. Specifically, in Act 10 of FIG. 5,
the temperature of the fixing unit 132 is set to the fixing
temperature TX=120° C. of the erasable toner X. Since the
fixing temperature TK (=120° C.) of the erasable toner X is
higher than the standby temperature, the control unit 41 turns
on the heater to heat the heat roller 132a, thereby raising the
temperature of the heat roller 132a to the fixing temperature
TK. It is possible to shorten the time t0 to the extent that the
user does not feel the standby time by the setting of the
standby temperature. In addition, in the MFP 100 of the
second embodiment, it is possible to lower the standby tem-
perature than that of the first embodiment, and thus it is
possible to further suppress power consumption of the
standby mode.

Next, an MFP 100 according to a third embodiment will be
described. The MFP 100 of the third embodiment has the
same configuration as that of the MFP 100 according to the
first embodiment except that a plurality of normal toners are
provided. Specifically, the MFP 100 of the third embodiment
is an image forming apparatus that is provided with an eras-
able toner X and normal toners K such as a black toner BK, a
cyan toner C, a magenta toner M, and a yellow toner Y, and
can perform color printing using the normal toners. FIG. 8 is
an enlarged diagram illustrating a part of the MFP 100 of the
third embodiment. As illustrated in FIG. 8, the MFP 100
includes four toner process units that accommodates the
black toner BK, the cyan toner C, the magenta toner M, and
the yellow toner Y and have photoreceptor drums 134, 13c¢,
13m, and 13y for toners, respectively, in addition to a process
unit 14 and a process unit for the erasable toner X.

FIG. 9is adiagram illustrating a relation between the fixing
temperature (the temperature of the fixing unit 132 in the
printing mode) of each toner and the standby temperature. As
illustrated in FIG. 9, the fixing temperature TX of the erasable
toner X is 120° C., the fixing temperatures TK of the toners
BK, C, M, and Y are 160° C. Since the toners BK, C, M, and
Y have different fixing temperature characteristics, tempera-
tures necessary for fixing are different from one another.
Accordingly, the fixing temperatures of the toners BK, C, M,
and Y may be changed to each other. However, in a case of
color printing, the toners BK, C, M, and Y are targets to be
fixed simultaneously, and thus the fixing temperatures (the
temperature of the fixing unit 132 in the printing mode) TK of
the toners BK, C, M, and Y are set to the same temperature
(=160° C.). The fixing temperature TK is a temperature Tat
which all the toners BK, C, M, and Y can be fixed. Similarly
to the first embodiment, the standby temperature is set to the
temperature same as the lowest fixing temperature TX (=120°
C.) between the fixing temperature TK and the fixing tem-
perature TX.

Next, an MFP 100 according to a fourth embodiment will
be described. The MFP 100 according to the fourth embodi-
ment has the same configuration as those of the other embodi-
ments except for setting of the standby temperature (=the
target temperature in the warming-up mode). Specifically,
similarly to the other embodiments, the MFP 100 according
to the fourth embodiment is an image forming apparatus that
is provided with an erasable toner X (a fixing temperature
TX=120° C.) and a normal toner K (a fixing temperature
TK=160° C.) and can perform printing using the erasable
toner X or the normal toner K. The standby temperature is a
temperature higher than the fixing temperature TX and lower
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than the fixing temperature TK. In addition, the standby tem-
perature is a temperature closer to the fixing temperature TX
than the fixing temperature TK (for example, 125° C.xseveral
degrees).

In the fourth embodiment, a temperature difference
between the standby temperature and the fixing temperature
TK of the normal toner K is smaller than those of the other
embodiments. Accordingly, when the printing using the nor-
mal toner is performed from the standby mode, it is possible
to shorten the time necessary to raise the temperature of the
heat roller 1324 from the standby temperature to the fixing
temperature TK. In addition, it is possible to suppress power
consumption for raising the temperature of the heat roller
132a from the standby temperature to the fixing temperature
TK. Meanwhile, when the printing using the erasable toner X
is performed from the standby mode, it is necessary to lower
the temperature of the fixing unit 132 from the standby tem-
perature to the fixing temperature TX. Accordingly, the MFP
100 needs the time for lowering the temperature from the
standby temperature to the fixing temperature TX. However,
since the difference between the standby temperature and the
fixing temperature TX is small, it is possible to shorten the
time to lower the temperature of the fixing unit 132.

As described above, the MFP 100 according to the embodi-
ment is the image forming apparatus provided with the plu-
rality of toners of which the fixing temperatures are difterent,
and the standby temperature (=the target temperature of the
warming-up mode) is set to the temperature closer to the
lowest fixing temperature than the highest fixing temperature
among the fixing temperatures of the toners. Accordingly, itis
possible to shorten the time of the warming-up mode until
transferring to the standby mode after the MFP 100 is pow-
ered on. Accordingly, it is possible display a message of a
printable state on the display panel within a short time after
the power is turned on. In addition, it is possible to suppress
standby power in the standby mode.

In the embodiments described above, although the fixing
temperature TX of the erasable toner X is 120° C. and the
fixing temperature TK of the normal toner K is 160° C., the
fixing temperature is not limited thereto. The fixing tempera-
tures of the erasable toner X and the normal toner K may be
changed according to materials constituting toners.

In addition, although the image forming apparatus has been
described as the apparatus provided with a kind of erasable
toner, a plurality of kinds of erasable toners may be provided.
In addition, although the image forming apparatus has been
described as the apparatus provided with the erasable toner
and the normal toner, the image forming apparatus may be an
apparatus provided with only a plurality of kinds of erasable
toners of which fixing temperatures are different, and may be
an apparatus provided with only a plurality of kinds of normal
toners of which fixing temperatures are different.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the inventions.
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Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.

What is claimed is:

1. An image forming apparatus comprising:

an operation unit configured to receive an instruction for an
image forming operation;

an image forming unit configured to store a non-erasable
toner and an erasable toner, and form an image on a
recording medium using any one of the non-erasable
toner and the erasable toner when the instruction for the
image forming operation is received by the operation
unit;

a fixing unit configured to fix the image formed by the
image forming unit on the recording medium at a fixing
temperature and wait at a standby temperature after the
apparatus is powered on and before the instruction for
the image forming operation is received by the operation
unit; and

a control unit configured to set the fixing temperature to a
first temperature when the image of the non-erasable
toner is fixed, set the fixing temperature to a second
temperature that is lower than the first temperature when
the image of the erasable toner is fixed, and set the
standby temperature to a third temperature that is lower
than the second temperature and higher than the room
temperature, until the instruction for the image forming
operation is received by the operation unit after the appa-
ratus is powered on.

2. The image forming apparatus according to claim 1,
wherein the first non-erasable toner is a cyan toner, a magenta
toner, a yellow toner, or a black toner.

3. The image forming apparatus according to claim 2,
wherein the operation unit receives an instruction to use one
of the non-erasable toner and the erasable toner when the
image forming operation is performed.

4. The image forming apparatus according to claim 2,
wherein the image forming unit includes a process unit that
stores the non-erasable toner and a process unit that stores the
erasable toner, and each unit stores data of the stored toner.

5. The image forming apparatus according to claim 4,
wherein the control unit is further configured to acquire the
first temperature and the second temperature from the data of
the toners stored in the process units.

6. The image forming apparatus according to claim 2,
wherein the control unit acquires information about the first
temperature and the second temperature from information of
the toner stored in a storage unit when the apparatus is pow-
ered on.



